The existence and uniqueness of solutions and a representation of solution formulas are studied for the following initial value problem:ẋ t t t0 K t, s x h s ds f t , t ≥ t 0 , x ∈ R n , x t ϕ t , t < t 0 . Such problems are obtained by transforming second-order delay differential equations x t a t ẋ g t b t x h t 0 to first-order differential equations.
Introduction and Preliminaries
The second order delay differential equation
x t a t ẋ g t b t x h t 0 1.1 attracts the attention of many mathematicians because of their significance in applications.
In particular, Minorsky 1 in 1962 considered the problem of stabilizing the rolling of a ship by an "activated tanks method" in which ballast water is pumped from one position to another. To solve this problem, he constructed several delay differential equations with damping described by 1.1 .
Despite the obvious importance in applications, there are only few papers on delay differential equations with damping.
Advances in Difference Equations
One of the methods used to study 1 Now we will briefly describe the scheme of another transformation, different from the one used in 2 in this explanation we omit exact assumptions related to the functions used, which are formulated later .
Consider an auxiliary equatioṅ
with the initial condition
It is known, see 3, 4 , that the unique solution of 1. Since 1.11 is a result of transforming 1.1 , qualitative properties of 1.11 such as the existence and uniqueness of solutions, oscillation and nonoscillation, stability and asymptotic behavior can imply similar qualitative properties of 1.1 . The advantage of the suggested method in comparison with the method used in 2 is that a second order delay equation is reduced to one first-order integrodifferential delay equation while in 2 a second-order equation is reduced to a system of a nonlinear inequality and a linear delay equation.
Similar in a sense problems for delay difference equations were studied in 5, 6 as well.
This paper aims to investigate the problems of the existence, uniqueness and solution representation of 1.11 . Problems related to oscillation/nonoscillation, stability and applications to second-order equations will be studied in our forthcoming papers. Throughout this paper, | · | will denote the matrix or vector norm used.
Main Results
Together with 1.11 we consider an initial condition
We will assume that the following conditions hold: 
4 Advances in Difference Equations
a3 The initial function ϕ : −∞, t 0 → R n is a Borel bounded function.
A function x : R → R n is called a solution of the problem 1.11 , 2.1 if it is a locally absolutely continuous function on t 0 , ∞ , satisfies equation 1.11 on t ≥ t 0 almost everywhere, and initial conditions 2.1 for t ≤ t 0 .
Theorem 2.1. Let conditions (a1)-(a3) hold. Then there exists a unique solution of problem
Proof. It is sufficient to prove that there exists a unique solution of 1.11 , 2.1 on the interval t 0 , c for any c > t 0 . Denote
2.3
Then 
